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URINALYSIS
INDICATIONS

-Urinary tract infections

-Kidney disorders

-Liver problems

-Diabetes

-Metabolic disorders

-Test for drugs

-Pregnancy



THREE BASIC COMPONENTS OF URINALYSIS

1. Gross examination

2. Chemical examination

3. Microscopic examination



GROSS EXAMINATION

Parameters that can be measured with the naked eye

-Volume

-Colour

-Transparency

-Odour





CHEMICAL EXAMINATION (ROUTINE)

1. Specific gravity

2. pH

3. Glucose

4. Ketone bodies

5. Bilirubin

6. Protein

7. Nitrite

8. Blood (Hemoglobin)

9. WBC



Other parameters:

- Urine osmolality

- Urobilinogen

- Uric acid

- Urea

- Creatinine

- Free dopamine

- Free cortisol

- Phenylalanine

- Human chorionic gonadotropin (hCG)

- Minerals- Sodium, Potassium, Calcium, Phosphate



SPECIFIC GRAVITY:

Measures ion concentration in urine

Normal- 1.010 to 1.030 g/cc

Low- hydrated patient, diabetes insipidus

High- dehydrated patient, proteinuria, ketoacidosis, SIADH

Measured by urinometer, dipstick tests



pH

Inversely indicates concentration of hydrogen ions

Normal- 6-6.5

Acidic urine- ketosis, UTI

Measured by litmus paper, pH paper, dipstick



GLUCOSE

Normal- absent

Glucosuria- Diabetes mellitus

False positive- Drugs (levodopa, contrast), Ascorbic acid (Vitamins)

Tested by Benedicts test, dipstick



Benedict’s test

Benedict’s reagent- mixture of sodium carbonate, sodium citrate, copper sulphate

Principle-

Reducing sugars+ Alkali= Enediols + Cu2+ = Insoluble red copper oxide

Procedure-

5ml of reagent + 8 drops of urine

Boil for 2 minutes or keep in water bath for 5 minutes





KETONES

Intermediate products of fat metabolism- acetoacetic acid, betahydroxybutyric acid, acetone

Normal- absent

Present- diabetes mellitus, starvation

Tested by Rothera’s test, Gerhardt’s test, Hart’s test, dipstick, fluorometric, colourimetric assays







BILIRUBIN

Normal- absent

Seen in liver disorders

Tested by Fouchet’s method, dipstick







PROTEIN

Normal- 0 to trace mg/dl

Indicates permeability of the glomerulus is increased

Seen in renal infections, nephrotic syndrome, hypertension, diabetes mellitus

Measured by dipstick, Heat coagulation test







NITRITE

Indicates coliform bacteria

BLOOD

Measures hemoglobin in urine

WBC



URINE DIPSTICK

Test strip with about 10 different reagents which change colour when immersed in urine

Semiquantitative- Trace to 4+

Reactions occur in 1 to 2 minutes





Urine Microscopy
15ml of sample- centrifuge at 1500rpm for 5 minutes

Discard supernatant

Dissolve sediment in 1-2 drops of urine

Prepare wetmount

Visualise under low power and high power microscopy



High power (40x)- RBCs, WBCs, squamous epithelial cells 

Low power (10x)- Report casts

Reasonable ranges – 0-5; 5-10; 10-20; many/numerous etc

Comment on:
◦ Transitional cells if present as sheets/large numbers

◦ Bacteria, yeast, parasites

◦ Crystals



PUS CELLS

Usually neutrophils seen

Granular spheres- 12μm in diameter

0-5/hpf- normal

>8-10/hpf – suggestive of infection

RBCs

Biconcave discs- 7μm

Crenated in hypertonic urine

0-2/hpf- normal

>3/hpf- abnormal



RBCs are seen in a variety of urinary & systemic conditions.
1. Renal disease: Glomerulonephritis

2. Lower urinary tract disease:  Infection, calculus, tumor, 
stricture,  etc

3. Extra-renal disease: Acute febrile episodes, malaria,  blood 
dyscrasias, tumors of colon, rectum, pelvis  etc.

4. Toxic reactions: due to drugs- sulfonamides, salicylates,  
anticoagulants etc.

5. Physiologic causes including exercise.





EPITHELIAL CELLS

1.Squamous epithelial cells:

Large flat with abundant cytoplasm & small round central nuclei. Not significant

2.Transitional (urothelial) epithelial cells: 

Smaller than epithelial cells.

Round or pear shaped with round central nucleus. 

Few urothelial cells are present in normal urine reflecting normal desquamation. 

Presence of large clumps or sheets of urothelial cells in the absence of catheterization- evaluate 
for Transitional cell carcinoma.

3.Renal tubular epithelial cells: 

Most significant type of epithelial cells in urine because the finding of ↑ numbers indicates 
tubular damage.





CASTS:

The sole source of origin of casts is the kidney. 

Tamm- Horsfall protein is the glycoprotein secreted by the thick part of the ascending loop of 
Henle (constitutes one third of urine total protein)

Tamm – Horsfall protein forms the matrix of all casts.





Hyaline casts can be present in low numbers (0-1/LPF) in concentrated urine of otherwise 
normal patients.
Have parallel sides with clear margins and blunted ends,
Greater numbers of hyaline casts may be seen in association with proteinuria of renal 
(e.g., glomerular disease) or extra-renal (e.g., overflow proteinuria as in myeloma) origin. 



Leukocyte (WBC) casts: Seen in pyelonephritis, interstitial & lupus nephritis.



RED CELL CASTS Indicates renal hematuria, always pathologic
useful to diagnose glomerular diseases



Granular casts are generally the result of degeneration of cells in cellular casts. The 
casts are associated with tubulointerstitial disease



Waxy cast- pathologic; seen in severe progressive renal disease



Vacuolated fatty cast



CRYSTALS:

Crystals form by precipitation of urinary salts due to ↑ solute concentration. 

Majority of crystals in urine are of limited clinical significance but proper identification of 
crystals is essential so as not to miss the few abnormal crystals associated with certain 
pathological conditions. 





The presence of yeast in the urine sediment may indicate an infection. A frequently 
seen yeast in urine is Candida. Identification of this organism is relatively easy 
because of its usual club shape. In the majority of cases, only the isolated cells are 
seen but, in some cases, budding pseudohyphea may be observed . Most often they 
are Candida, which may colonize bladder, urethra, or vagina.



Bacteria in urine



Schistosoma hematobium egg



Trichomonas vaginalis



Midstream urine – ideal

Examine within 2 hours. Cells and casts begin to lyse after 2 hours

Refrigerate at 2-8°C in case of delay. But refrigeration increases precipation of amorphous and 
crystalline material



STOOL EXAMINATION
To identify disorders of the gastrointestinal tract

COLLECTION:

Fresh sample, in dry, wide mouth sterile container

Uncontaminated with urine



MACROSCOPIC EXAMINATION

Colour

Consistency

Blood/Mucous

Adult parasites



COLOUR OF STOOL





Diarrhea with blood and mucus

-Typhoid

-Amoebiasis

-Large bowel carcinoma

Diarrhea with mucus and pus

-Ulcerative colitis

-Shigellosis

-Salmonellosis

-Intestinal TB

Rice water stool

-Cholera



MICROSCOPIC EXAMINATION

Stool concentration techniques

1. Formol ether sedimentation technique

2. Salt floatation technique







SALINE MOUNT

-Mixed with saline

-To differentiate between bile stained and non bile stained eggs

-Motility of trophozoites, larvae

IODINE MOUNT

-Mixed with Lugol’s iodine

-To visualize nuclei of cysts



Pus cells and RBCs:
◦ Clumps of pus cells of > 50 cells per high power field along with erythrocytes are typical of shigellosis.

◦ A smaller number of pus cells of <20 per high power field are found in salmonellosis and in infections 
which are caused by invasive E.coli.

◦ Few leucocytes (< 5 cells per high power field) are present in cholera, EPEC and ETEC and viral 
diarrhoea.

◦ Note number of RBCs, if any  per hpf.

Undigested material, starch, pollen, Charcot -Leyden crystals may be seen.

Parasitic ova, cysts and trophozoites



A, B: Trophozoites of E. histolytica/E. dispar in 
a direct wet mount stained with iodine. 
Trophozoite
Size: 10-60 μm; usual range, 10-
20 μm (>20 μm in the hematophagousform

A, B: Cysts of E. histolytica/E. dispar in an 
unstained concentrated wet mount of 
stool. Notice the chromatoid bodies with 
blunt, rounded ends (arrows). Size: from 10 to 
20 μm (usual range, 12-14 μm).



Cysts of Entamoeba coli, wet mount in iodine. Mature cysts typically have 8 nuclei, and 
measure usually 15 to 25 µm (range 10 to 35 µm). Non pathogenic



Giardia lamblia: trophozoite and cysts:

Size cyst: 8 - 13 microns x 5-8 microns
Size trophozoite: 10 - 20 microns x 5-9 microns





Unfertilized egg of A. lumbricoides in an 
unstained wet mount of stool. Unfertilized 
eggs are elongated and larger than fertile eggs 
(up to 90 µm in length x 45 µm ).

Fertilized egg of A. lumbricoides in an 
unstained wet mount of stool. Fertilized eggs 
are are rounded and have a thick shell with an 
external mammillated layer that is often 
stained brown by bile. In some cases, the 
outer layer is absent (known as decorticated 
eggs). Fertile eggs range from 45 to 75 µm in 
length.



The eggs of Taenia saginata and T. solium are undistinguishable morphologically 
(morphologic species identification will have to rely on the proglottids or scolices). The 
eggs are rounded or subspherical, diameter 31 - 43 µm, with a thick radially striated 
brown shell. Inside each shell is an embryonated oncosphere with 6 hooks.



Trichuris trichiura eggs are 50-55 micrometers by 20-25 micrometers. They are 
barrel-shaped, thick-shelled and possess a pair of polar “plugs” at each end. The 
eggs are unembryonated when passed in stool. Worldwide distribution



Egg: Schistosoma mansoni eggs 

are passed in the feces and have 
a large, lateral spine 
(arrow). They measure 
approximately 150 um in length

Egg: Schistosoma japonicum eggs are 
passed in the feces and have a vestigial, 
nubby lateral spine (arrow). They are 
also more rounded than the other 2 
species and measure approximately 100 
um in length



Hookworm eggs in unstained 
wet mounts. The eggs  of 
Ancylostoma and Necator can
not be differentiated micros-
copically. The eggs are thin-
shelled, colorless and measure 
60-75 µm by 35-40 µm.
Worldwide distribution



The eggs of Enterobius vermicularis measure 50-60 µm by 20-30 µm , are elongate-oval 
and slightly flattened on one side. They are usually partially-embryonated when 
shed. Enterobiasis can be diagnosed by applying cellulose tape to the anus of a suspect 
patient, especially in the morning before the patient's first bowel movement. Eggs will 
adhere to the tape and can be seen microscopically. World wide distribution



Strongyloides stercoralis is an intestinal nematode .
Infection occurs when filariform larvae in the soil penetrate the skin and are carried in 
the blood to the lungs. From the lungs they travel up the trachea and are swallowed. 
Once in the intestine they develop into mature female worms that begin to produce 
eggs. These eggs, which are rarely seen, hatch in the intestine into rhabditiform larvae, 
the diagnostic stage. These larvae are 180-380 µm, and typically have a short buccal
cavity and a prominent genital primordium. They are excreted into the feces, and once 
in the soil, develop into both male and female worms to complete the life cycle.



Thank you


